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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the evenness 
of temperature of an upper electrode in a plasma 
treatment device. 

SOLUTION: An annular shim 43 having a high heat 
transfer coefficient is interposed between the upper 
surface of an upper electrode 41 and the lower surface 
of a cooling plate 32 arranged on the upper part of the 
upper electrode 41 to cool the upper electrode 41 , and 
the position of this shim 43 is set between the peripheral 
part and center part of the upper electrode 41. Even 
when the upper electrode 41 is heated by a plasma, it is 
regularly cooled by the shim 43 without the center part 
being deflected down, and the in-plane temperature 
difference in the upper electrode 41 is consequently 
minimized. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the plasma treatment equipment 
used in case various kinds of plasma treatment including etching processing is performed to a processed 
object. 
[0002] 

[Description of the Prior Art] For example, in a semiconductor manufacture process, the insulator layer 
of front faces, such as a semiconductor wafer (henceforth a "wafer"), is ********** e d from the former, 
and although the etching system is used as equipment for forming a contact hole, many so-called parallel 
monotonous type etching systems which conflicted in it and have arranged the electrode to the upper and 
lower sides of the reason processing interior of a room are used from it being comparatively suitable for 
processing of the wafer of the diameter of macrostomia. 

[0003] In this etching system, make an up electrode and a lower electrode counter the upper and lower 
sides of the processing interior of a room, and arrange, and supply RF power to either at least, generate 
plasma, the raw gas of each [ these ] electrode introduced into the processing interior of a room from the 
up electrode side is made to dissociate, and the front face of a wafer is ********** ec j by the ion 
produced by it. 

[0004] In this case, since an up electrode is heated by the generated plasma, although it is usually 
necessary to cool this up electrode with a certain means, as conventionally shown in drawing 1 1 , a 
cooling plate 103 is piled up on the lower electrode 101 and the up electrode 102 which counters, and it 
is fixing in the direction in which the field contact to the up electrode 102 and a cooling plate 103 
becomes strong with a bolt 104 in the circumference of it. 

[0005] The heat of the up electrode 102 was conducted to the cooling plate 103 by this composition, and 
it was cooled up electrode 102. Therefore, the upper surface of the up electrode 102 and the inferior 
surface of tongue of a cooling plate 103 used as the contact surface are fabricated by flatness, 
respectively, and increase of a touch area was achieved. In addition, the bolt 104 is covered with the 
dielectrics 105, such as a quartz, for protection from Plasma P. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in spite of having taken such composition, when 
the artificer verified, temperature did not fall like the periphery but the temperature gradient as shown in 
drawingj_2 had produced the core of the up electrode 102 (an edge (periphery section) and C of the 
inside of drawing 12 and E are pin center,larges (core)). Since this is expanded thermally if the up 
electrode 102 is heated by plasma, and another side and the periphery are being fixed, a core bends to 
the down side and a bird clapper is badly considered to be the cause for contact to a cooling plate 103. 
[0007] If a temperature gradient arises as described above, "unevenness" will occur to Plasma P, and 
there is a possibility that the homogeneity of etching within a wafer side may be checked as a result. 
Moreover, as shown in drawing 12 , the temperature gradient t became very large in Core C and the 
periphery section E. 
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[0008] It aims at this invention being made in view of this point, correcting the temperature gradient of 
an up electrode, also making a temperature gradient ease in the plasma treatment equipment of 
composition of cooling an up electrode by the cooling member represented by cooling plate which was 
described above, having it, and attaining equalization of processing 
[0009] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, the plasma treatment 
equipment of a claim 1 Carry out opposite arrangement of an up electrode and the lower electrode up 
and down in the processing interior of a room, supply RF power to these up electrode or a lower 
electrode at least, and the processing interior of a room is made to generate plasma. It is equipment 
constituted so that it might process to the processed object of the processing interior of a room. In the 
plasma treatment equipment which carries out contact arrangement of the cooling member with a flat 
inferior surface of tongue, and comes to fix these up electrode and a cooling member by the periphery 
on the upper surface where the aforementioned up electrode is flat It is characterized by making the heat 
transfer member in contact with the both sides of these up electrode and a cooling member intervene 
between the up electrodes and cooling members in the inside [ portion / fixing / aforementioned ]. 
[0010] since the heat transfer member which contacts the both sides of an up electrode and a cooling 
member at an inside [ portion / fixing / of an up electrode and a cooling member ], i.e., center, side was 
made to intervene in the plasma treatment equipment of this claim 1 -- the heat transfer concerned -- it is 
the part of a member and an up electrode serves as the part and a convex gestalt And to the up electrode, 
the repulsive force which it is going to restore up with the peculiar elasticity is working. 
[001 1] Therefore, even if an up electrode tends to be heated by plasma, tends to expand and tends to 
bend convex, this force of bending is offset by the aforementioned repulsive force, and an up electrode 
maintains contact to a heat transfer member after all by it. Therefore, the heat of an up electrode is 
conducted to a cooling member in the contact portion concerned. Consequently, the conventional core is 
high, the temperature gradient of the up electrode to which the periphery was low is eased, and the 
temperature gradient itself becomes small. 

[0012] moreover, cooling [ in / the inside / portion / fixing / aforementioned ] / the plasma treatment 
equipment of a claim 2 makes the aforementioned heat transfer member annular in the plasma treatment 
equipment of a claim 1 , and ] - the inferior surface of tongue of a member - a concentric circle-like 
circular sulcus -- forming - the inside of this circular sulcus -- this heat transfer member - contact 
delivery - carrying out - the heat transfer concerned -- thickness of a member is characterized by the 
******** rather than the aforementioned depth of flute 

[0013] the plasma treatment equipment of the claim 2 which has this feature -- heat transfer -- since the 
thickness of a member is longer than the depth of flute, the heat transfer member has projected only the 
long part concerned caudad after all Therefore, an up electrode serves as the part and a convex gestalt in 
the part corresponding to a part for the lobe concerned. The repulsive force which works to an up 
electrode, and the force at the time of thermal expansion of bending offset the rest like the case of a 
claim 1, and the contact to the cooling member of an up electrode is maintained by part for the lobe 
concerned. Therefore, the heat of an up electrode is conducted to a cooling member in this portion, and 
the temperature gradient of an up electrode is corrected, and a temperature gradient is also eased. ' 
Moreover, since, as for a heat transfer member, not only the upper surface but the flank touches the slot 
wall, heat transfer efficiency is higher than the plasma treatment equipment of a claim 1. 
[0014] cooling [ in / the inside / portion / fixing / aforementioned ] / the plasma treatment equipment of a 
a claim 3 makes the aforementioned heat transfer member an annular configuration in the plasma 
treatment equipment of a claim 1 , and ] - it is characterized by forming this heat transfer member in the 
inferior surface of tongue of a member at this cooling member and one 

[0015] therefore -- the plasma treatment equipment of this claim 3 -- the aforementioned heat transfer 
member - cooling since the heat transfer section of a convex is caudad formed in the inferior surface 
of tongue of a member, transfer of heat is performed in the portion in contact with these heights like 
each aforementioned plasma treatment equipment, and the temperature gradient of an up electrode is 
corrected, and a temperature gradient is also eased moreover - since the heat transfer member was 
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formed in a cooling member and one -- each aforementioned plasma treatment equipment - a member - 

a number can be reduced 

[0016] 

[Embodiments of the Invention] The processing room [ in / this etching system 1 / if the gestalt of the 
operation which applied this invention to the etching system is hereafter explained based on an 
accompanying drawing, drawin gj, shows typically the cross section of the etching system 1 concerning 
the gestalt of this operation, and ] 2 is formed in the processing container 3 of the shape of a cylindrical 
shape which consists of aluminum which can be blockaded freely airtightly, and by which oxidization 
alumite processing was carried out. Moreover, this processing container 3 very thing is grounded 
through the grounding conductor 4. The insulating support plates 5, such as a ceramic, are formed in the 
pars basilaris ossis occipitalis in the aforementioned processing room 2, and the susceptor 6 of the shape 
of an approximate circle pillar which constitutes the lower electrode for laying the semiconductor wafer 
(henceforth a "wafer") W with a processed substrate of 8 inches, for example, diameter, in the upper part 
of this insulating support plate 5 is held free [ vertical movement ]. 

[0017] The aforementioned susceptor 6 is supported with the rise-and-fall shaft 7 which penetrates the 
pars basilaris ossis occipitalis of the aforementioned insulating support plate 5 and the processing 
container 3, and this rise-and-fall shaft 7 can move up and down freely with the drive motor 8 currently 
installed in the processing container 3 exterior. Therefore, by the operation of this drive motor 8, the 
aforementioned susceptor 6 can move up and down freely, as shown in the both-way arrow in drawin g 
1 . In addition, between the aforementioned susceptor 6 and the insulating support plate 5, in order to 
secure the airtightness of the processing room 2, the elastic weather strip 9, for example, bellows, is 
formed so that a way may be surrounded outside the aforementioned rise-and-fall shaft 7. 
[0018] It consists of aluminum with which the front face was oxidized, and the refrigerant circuit (not 
shown) for circulating a refrigerant between heating meanses (not shown), such as a temperature control 
means, for example, a ceramic heater etc., and the external source of a refrigerant (not shown) is 
established in the interior, and the aforementioned susceptor 6 is constituted so that it may be possible to 
maintain the wafer W on a susceptor 6 to predetermined temperature. Moreover, this temperature has 
composition automatically controlled by the temperature sensor (not shown) and the temperature-control 
mechanism (not shown). 

[0019] Moreover, on the aforementioned susceptor 6, the electrostatic chuck 1 1 for carrying out 
adsorption maintenance of the wafer W is formed. This electrostatic chuck 1 1 has the composition 
which pinched the conductive thin film from the upper and lower sides with the resin of a polyimide 
system, and if the voltage from the high-voltage-direct-current power supply 12 currently installed in the 
exterior of the processing container 3 is impressed to the aforementioned thin film, adsorption 
maintenance of the wafer W will be carried out by the Coulomb force on the upper surface of the 
electrostatic chuck 1 1. It is good also as composition which holds Wafer W on a susceptor 6 as does not 
depend on such [, of course ] an electrostatic chuck 1 1 but presses the periphery section of Wafer W by 
the mechanical clamp. 

[0020] As the electrostatic chuck 1 1 is surrounded, the inside focus ring 21 abbreviation annular in a flat 
surface is formed around on the aforementioned susceptor 6. This inside focus ring 21 consists of single 
crystal silicon which has conductivity. This inside focus ring 21 has the function incidence of the ion in 
plasma is effectively carried out [ function ] to Wafer W. 

[0021] The outside focus ring 22 abbreviation annular in a flat surface is further formed in the periphery 
of the aforementioned inside focus ring 21. This outside focus ring 22 consists of a quartz which has 
insulation, and it is fabricated by the curve configuration of a convex outside, and gas does not stagnate, 
but the periphery upper-limb section is discharged smoothly. This outside focus ring 22 has the function 
which suppresses diffusion of the plasma generated between the susceptor 6 and the up electrode 41 
with the below-mentioned shield ring 44. 

[0022] the above - as shown in the circumference of a susceptor 6 at drawing 2 , the baffle plate 23 
which consists of the insulating quality of the material is allotted, and the inner circumference section of 
this baffle plate 23 is being further fixed to the susceptor 6 by the means of a bolt etc. through the base 
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material of a quartz etc. Therefore, it has the composition that this baffle plate 23 also moves up and 
down with vertical movement of a susceptor 6. Many bores are formed in this baffle plate 23, and it has 
the function which discharges gas uniformly. 

[0023] the above -- the diffusion for introducing etching gas and other gas in the processing room 2 
through the insulating supporting material 3 1 which becomes the upper part of the processing room 2 
from an alumina, and the cooling plate 32 which consists of aluminum -- the member 33 is formed The 
aforementioned cooling plate 32 constitutes the cooling member as used in the field of this invention, 
and has the function which cools the below-mentioned up electrode 41 even to predetermined 
temperature when the refrigerant circuit 34 is formed and the chiller (refrigerant) supplied from the 
outside circulates through the inside of this refrigerant circuit 34 as shown in the upper part of this 
cooling plate 32 at drawing 2 . 

[0024] the aforementioned diffusion - the hollow structure to which the member 33 had a baffle plate 
35 in the inferior-surface-of-tongue side as shown also in drawing 2 - having - **** - further -- this 
baffle plate 35 -- much diffusion -- a hole - 35a is formed this diffusion - a gas inlet 36 prepares in the 
center of a member 33 - having -- further -- the mass-flow controller 39 for bulbs 37 and 38 and flow 
regulation - minding - the etching gas from the raw-gas source of supply 40, for example, CF4 gas, - 
the aforementioned inlet 36 and diffusion - diffusion of a member 33 - a hole ~ it is introduced in the 
processing room 2 through 35a moreover, much delivery 32a forms also in the cooling plate 32 ~ having 
having - **** - diffusion - the gas in the baffle space S formed between the baffle plate 35 of a 
member 33 and the cooling plate 32 is made to breathe out caudad 

[0025] the aforementioned diffusion -- the lower part of a member 33 - the above - it counters with a 
susceptor 6 - as - the up electrode 41 ~ the above - it is fixed to the inferior surface of tongue of the 
cooling plate 32 Besides, the section electrode 41 consists of single crystal silicon which has 
conductivity, with the bolt 42, fixed to the inferior-surface-of-tongue periphery of the aforementioned 
cooling plate 32, and has flowed electrically with this cooling plate 32. Moreover, much delivery 41a is 
formed also in this up electrode 41, and it connects with delivery 32a of the aforementioned cooling 
plate 32. Therefore, the gas in the baffle space S is uniformly breathed out to a wafer through Deliveries 
32a and 41a. 

[0026] And between the inferior surface of tongue of the aforementioned cooling plate 32, and the upper 
surface of the aforementioned up electrode 41, SIMM (Shim) 43 shown in drawing 3 which constitutes 
the heat transfer member of this invention avoids delivery 32a of the cooling plate 32, and delivery 41a 
of the up electrode 41, and is put, and the upper surface of this SIMM 43 is carrying out field contact of 
the inferior surface of tongue of the cooling plate 32, and the inferior surface of tongue of SIMM 43 
with the upper surface of the up electrode 41. This SIMM 43 has an annular gestalt and the quality of the 
material consists of the quality of the material with a good heat transfer rate, for example, aluminum 
Moreover, thickness d of this SIMM 43 is 0.2mm. Of course, thickness d of SIMM 43 is not restricted to 
the aforementioned value, and may be set as the value of 0.1mm - 0.5mm, corresponding to the 
composition of process conditions and equipment etc. However, if it is the thickness which can cancel 
bending, when an example will be taken from the point of heat transfer speed, the thinner possible one is 
desirable. In addition, the setting position of this SIMM 43 in the gestalt of this operation is mostly set 
as the way point as the periphery section and the core of the up electrode 41. 

[0027] Although delivery 41a of the up electrode 41 is connected with delivery 32a of the cooling plate 
32 as described above In order to perform high-speed and detailed etching processing in high-density 
plasma atmosphere, If it decompresses to 50mTorr(s) or the power of the RF power which decompresses 
the pressure in the processing room 2 more greatly than before, for example, is supplied is raised even to 
2kW, as shown m drawin g! A depository becomes easy to adhere to the upper surface (upper surface 
by the side of cooling plate 32) periphery section (area shown with the dashed line in drawing 4 ) of 
delivery 41a of the up electrode 41 . The potential difference of the up electrode 41 and the cooling plate 
32 becomes large, and moreover, since the gas conductance of delivery 41a is small, this is considered 
because the electric discharge phenomenon happened by Paschen's law. 

[0028] In order to prevent such a situation, with the gestalt of this operation, the diameter phi of delivery 
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41a of the up electrode 41 is made larger 0.1mm than before, and it is set as phi= 0.6mm. That is, it has 
set up so that electric discharge may not be caused and the pressure of a grade may be secured in'the 
light of Paschen's law. Therefore, it is prevented that a depository adheres to the upper surface periphery 
section of delivery 41 a of the up electrode 41 . 

[0029] the soffit periphery of the up electrode 41 - the above - as the bolt 42 for fixation is covered the 
shield ring 44 is arranged this shield ring 44 - from a quartz - becoming - the above -- it is with the 
outside focus ring 22, and a gap narrower than the gap between the electrostatic chuck 1 1 and the up 
electrode 41 is formed, and it has the function which suppresses diffusion of plasma In addition 
between the upper-limit section of this shield ring 44, and the ceiling wall of the processing container 3 
the insulating ring 45 which consists of synthetic resin of a fluorine system is formed. 
[0030] the above which the exhaust pipe 52 which leads to the vacuum handle stages 51, such as a 
vacuum pump, is connected to the lower part of the processing container 3, and has been arranged 
around a susceptor 6 - the inside of the processing room 2 can carry out vacuum length even to the 
degrees of reduced pressure arbitrary [ in lOmTorr - lOOmTorr ] through a baffle plate 23 
[0031] Next, if the supply system of the RF power of this etching system 1 is explained, to the susceptor 
6 which serves as a lower electrode first, the power from RF generator 53 which outputs the RF power 
whose frequency is about hundreds of kHz, for example, 800kHz, has composition supplied through the 
adjustment machine 54. On the other hand to the up electrode 41, the power from RF generator 56 with 
which frequency outputs the frequency of 1 MHz or more higher than aforementioned RF generator 53 
for example, 27. 1 2MHz RF power, through the adjustment machine 55 has composition supplied 
through the cooling plate 32. 

[0032] The load lock chamber 62 adjoins the flank of the aforementioned processing container 3 through 
a gate valve 61. In this load lock chamber 62, the conveyance meanses 63 for conveying the wafer W 
which is a processed substrate between the processing rooms 2 in the processing container 3 such as a 
conveyance arm, are established. 

[0033] If the operation in the case of the principal part of the etching system 1 concerning the gestalt of 
this operation being constituted as mentioned above, for example, carrying out etching processing to the 
oxide film (Si02) of the wafer W of silicon etc. is explained, after a gate valve 61 is opened wide first 
Wafer W will be earned in in the processing room 2 by the conveyance means 63. At this time by the' 
operation of a drive motor 8, a susceptor 6 descends and is in the standby state of wafer W reception 
And after Wafer W is laid on the electrostatic chuck 1 1 by the conveyance means 63, the conveyance 
means 63 shunts, and a gate valve 61 is closed, and a susceptor 6 goes up to a predetermined processing 
position by the operation of a drive motor 8. 

[0034] Subsequently, after the inside of the processing room 2 is decompressed by the vacuum handle 
stage 51 and becomes the predetermined degree of reduced pressure, CF4 gas is supplied from the raw- 
gas source of supply 40, and the pressure of the processing room 2 is set up and maintained by for 
example, 10mTorr(s). 

[0035] And if the RF power whose frequency is 27.12MHz is supplied from RF generator 56 to the up 
electrode 41, plasma will occur between the up electrode 41 and a susceptor 6. moreover this - small - 
being behind (timing delay for 1 or less second) - it has and the RF power whose frequency is 800kHz 
is supplied from RF generator 54 to a susceptor 6 By delaying timing to a susceptor 6 such and making 
Kb power supply, it can prevent that Wafer W receives a damage with excessive voltage And CF4 gas 
in the processing room 2 dissociates by the generated plasma, and the silicon oxide (Si02) of a wafer W 
front face is ********** ed> the i mp i ng ement rate being controlled by the bias voltage by which the 
fluorine radical produced in that case was impressed to the susceptor 6 side. 
[0036] In this case, the outside focus ring 22 is formed in the periphery of the inside focus ring 21 
arranged at the susceptor 6 so that Wafer W may be surrounded. Since the shield ring 43 arranged 
around the up electrode 41 is located above this outside focus ring 22 and the gap shorter than between 
the upper surface of the electrostatic chuck 1 1 and the inferior surfaces of tongue of the up electrode 41 
is constituted from both like previous statement Diffusion of the plasma generated between the susceptor 
6 and the up electrode 41 is suppressed, and the density of this plasma is high. Of course, even if the 
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pressure in the processing room 2 is a high degree of vacuum called lOmTorr, diffusion of plasma can 
be suppressed effectively. 

[0037] And around Wafer W, since the inside focus ring 21 is arranged, incidence of the aforementioned 
fluorine radical is efficiently carried out to Wafer W, and the etching rate of the silicon oxide (Si02) of a 
wafer W front face is still higher. 

[0038] By the way, in case such plasma is generated and etching processing is performed, since 
especially the up electrode 41 is heated by plasma as mentioned already, although the up electrode 41 is 
suitably cooled with the cooling plate 32 which touches on the upper surface, up electrode 41 the very 
thing tends to expand with the heat at that time. However, as for the up electrode 41, since it was fixed 
with the bolt 42 in the periphery section, after all, it became poor conventionally by bending caudad 
contacting near [ the ] a center section the aforementioned center section and the cooling plate 32 by the 
bending concerned, and the up electrode 41 had the problem that a center section was not fully cooled. 
[0039] With this point and the gestalt of this operation, since SIMM 43 is pinched between the inferior 
surface of tongue of the cooling plate 32, and the upper surface of the up electrode 41, the temperature 
gradient in the upper part [ former ] electrode 41 is reduced, and the temperature gradient is also eased. 
That is, since it is placed between the parts of the main approach in the upper surface of the up electrode 
41 by annular SIMM 43, the up electrode 41 serves as the part and a convex gestalt in the part of this 
SIMM, And since the repulsive force which it is going to restore to the up electrode 41 up with the 
peculiar elasticity is working, even if the up electrode 41 tends to be heated by plasma, tends to expand 
and tends to bend convex, the force of bending by the aforementioned repulsive force is negated. 
Therefore, the contact to SIMM 43 and the up electrode 41 is maintained, and the heat of the up 
electrode 41 is efficiently conducted to the cooling plate 32 in a contact portion with SIMM 43 
concerned. Consequently, the conventional core is high, the temperature gradient of the up electrode 41 
to which the periphery was low is eased, and the temperature characteristic shown in drawin g 5 is 
obtained. 

[0040] Namely, as shown in the property of drawing 5 , temperature is low most and, as for the portion 
in contact with SIMM 43, a core (C) and the periphery section (E) are somewhat high from it. However, 
the largest temperature gradient T is smaller than the conventional temperature gradient mentioned 
already. Since the cooling effect is the largest, the low portion was [ temperature ] the periphery section 
and the portion with the reverse highest temperature was a core conventionally, although ******** was 
also mostly equivalent to the length of the radius of the up electrode 41, the distance between a portion 
with high temperature and a low portion this With the gestalt of this operation, since SIMM 43 is set as 
the simultaneously way point of the periphery section of the up electrode 41, and a core, the distance 
between a portion with the highest temperature and a low portion has the length of the simultaneously 
half of the radius of the up electrode 41. Therefore, a temperature gradient T becomes smaller than 
before, and the inclination is also eased. 

[0041] So, according to the gestalt of this operation, the temperature characteristic of the upper part 
[ former ] electrode 41 becomes homogeneity more, as a result, density nearby equalization of the 
plasma is carried out, and the homogeneity of etching to a wafer is improving. Moreover, since SIMM 
43 is made to only pinch between the up electrode 41 and the cooling plate 32, the means for realizing 
this operation is easily applicable also in existing operation equipment. 

[0042] In addition, although it was made to make only one SIMM 43 pinch, you may make it make 
SIMM 71 and 72 with two different annular sizes pinch in the shape of a concentric circle with the 
gestalt of the aforementioned implementation, as shown not only in this but in drawin g 6 . According to 
this, it becomes possible to be able to make a temperature gradient small further, to be able to ease a 
temperature gradient, and to cope with various equipment configurations. 
[0043] Although thickness d furthermore used the SIMM which is 0.2mm with the gestalt of the 
aforementioned implementation, as it replaces with this and was shown in drawing 7 , you may use 
SIMM 73 with larger thickness dl. In this case, the circular sulcus 74 which can fit SIMM 73 concerned 
as shown in drawing 8 into the inferior surface of tongue of the cooling plate 32 is formed, and it is dl- 
0.2mm about the depth of this circular sulcus 74. When setting up and SIMM 73 is dedicated to a 
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circular sulcus 74, the inferior surface of tongue of SIMM 73 will project from the inferior surface of 
tongue of the cooling plate 32 only 0.2mm like the gestalt of the aforementioned implementation. And 
since the portion in contact with the cooling plate 32 touches not only on the upper surface of SIMM 73 
but on the inside-and-outside periphery side according to this SIMM 73, the area which touches the 
cooling plate 32 increases and cooling efficiency, i.e., the heat transfer efficiency from the up electrode 
41 , is improving more. In addition, although illustration of delivery 41a of the up electrode 41 is 
omitted, a circular sulcus 74 avoids this delivery 41a, and is formed. 

[0044] And in SIMM 73 which is to some extent thick in this way, as shown in drawin g 9 , it is easy to 
make the inferior-surface-of-tongue 73a incline in the direction of a path, and it becomes possible to 
cope with the deformation at the time of the up electrode 41 bending according to thermal expansion, 
and to maintain a good contact state. Therefore, cooling efficiency improves further. 
[0045] In said example, although SIMM was used as a transfer board, as shown in drawing 10 , the 
annular heights 75 may be formed in the inferior surface of tongue of the cooling plate 32, and the 
height d2 of these heights 75 may be set as 0.2mm. In addition, although illustration of delivery 41a of 
the up electrode 41 is omitted, heights 75 avoid these deliveries 41a, and are formed, and - if the heights 
75 which start the inferior surface of tongue of the cooling plate 32 such are formed -- a member -- one 
number can be decreased, the circumference of the part up electrode 41 can simplify, and it can cut to a 
maintenance and an equipment configuration desirable in respect of a pollution control As two or more 
these heights 75 may be formed in the shape of a concentric circle, of course and it was shown in 
drawin g-9 , you may attach an inclination in the direction of a path for the inferior surface of tongue. 
[0046] Although said gestalt of operation was constituted as equipment which ********** s me silicon 
oxide (Si02) of the semiconductor wafer front face of silicon, of course, not only this but this invention 
can be constituted also as equipment which carries out other etching processes, and a processed object 
may also be not only a wafer but a LCD substrate further. Moreover, equipment can also constitute also 
as not only an etching system but other plasma treatment equipments, for example, an ashing device, a 
sputtering system, and a CVD system. 
[0047] 

[Effect of the Invention] According to invention of claims 1-3, a periphery can correct the heat-gradient 
property of an up electrode called a low, and can obtain the temperature characteristic more near a flat, 
and, moreover, the temperature gradient itself has become [ the conventional core ] high small. 
Therefore, plasma density can be equalized conventionally and the homogeneity of processing improves, 
especially ~ a claim 2 ~ heat transfer efficiency, i.e., the cooling efficiency of an up electrode, - good - 
moreover - a claim 3 ~ a member - since the number itself does not increase conventionally, its 
maintenance is also easy 

[Translation done.] 
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